Considering certain kinds of pharmacologic activity previously found in semicarbazide derivatives of a number of compounds we decided to synthesize molecules containing a semicarbazide or thiosemicarbazide m oiety for subsequent pharmacological testing. For a start we combined the semicarbazide grouping w ith another potentially active component, the 4-hydroxycoumarin ring system. The first step of this build-up consisted in linking the 4-hydroxycoumarin and semicarbazide compo nents in the form of semicarbazones. As the second step, a chloroacetyl rest was attached to the re maining NH2-group, and ring closure was induced. Issuing from 3-formyl-4-hydroxycoumarin2 we obtained the semicarbazones (la -lc ) (Scheme (1)), and reacted these products with chloroacetic acid
The first step of this build-up consisted in linking the 4-hydroxycoumarin and semicarbazide compo nents in the form of semicarbazones. As the second step, a chloroacetyl rest was attached to the re maining NH2-group, and ring closure was induced. Issuing from 3-formyl-4-hydroxycoumarin2 we obtained the semicarbazones (la -lc ) (Scheme (1)), and reacted these products with chloroacetic acid in the presence of sodium acetate. While ring closure occurred readily with l a and lb , giving the oxa zolinone and thiazolinone derivatives (3 a) and (3 b), respectively, it failed to take place with lc. This failure is obviously due to the lack of a mobile N-proton in lc , since Scheme (1) indicates the necessity of enolization preceeding the ring closure with the N-chloroacetyl derivatives (2). Interesting ly, the combinations of 3-formyl-4-hydroxycoumarin with urea and thiourea (4 a), (4 b) structurally resembling compounds l a and lb , altogether failed to react with chloroacetic acid. Experimental All melting points are uncorrected. Ir spectra were recorded with a Perkin-Elmer M-377 infrared spectrophotometer using KBr-pellets; absorptionpeak positions are given on the wavenumber scale (cm-1). NMR spectra were obtained with a Varian A 60 instrument; chemical shifts are given in ppm (solvent: d 6-dimethylsulfoxide).
Preparation of semicarbazones and thiosemicarbazones
Equimolar amounts of semicarbazide, phenylsemicarbazide, or thiosemicarbazide, respectively, and 3-formyl-4-hydroxycoumarin, in ethanolic or aqueous-ethanolic solution, were refluxed 1 h, then cooled.
3-Formyl-4-hydroxycoumarin semicarbazone (la) was obtained in 75% yield from 0.01 mol of each semicarbazide hydrochloride (in 10 ml H 20) and the aldehyde (in 160 ml EtOH): Colorless 
Analysis for C17H 13N30 4
Calcd: C 63.23 H 4.05 N 13.00, Found: C 62.92 H 4.26 N 13.24.
Ring closure
To 50 ml of an ethanolic solution of l a and lb, respectively, the specified amounts of AcONa and ClCH2COOH were added and the resulting mixture was refluxed for 1 h. Crystals separating upon cool ing were purified by recrystallization from ethanol.
3 -F ormyl-4-hydroxy coumarin (oxazolin-4-one -2-yl)hydrazone (3a) was obtained from l a (3.2 mmol), AcONa (10.8 mmol), and ClCH2COOH (6.5 mmol) in 90% yield as colorless crystals, m.p. 
Analysis for C13H 9N30 5
Calcd: C 54. 35 H 3.16 N 14.36, 
Urea and thiourea derivatives
The solution of equimolar amounts of urea or thiourea and 3-formyl-4-hydroxycoumarin (10 mmol of each) in glacial acetic acid (70 ml), with ad dition of 2-3 drops of conc. HC1, was refluxed 1 h. Crystals deposited on cooling were collected and recrystallized from glacial acetic acid. Analysis for CnH 8N20 3S Calcd: C 53. 15 H 3.22 N 11.29, Found: C 53.30 H 3.53 N 11.42. 
